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Randomness as a Generative Order 
From the research studies, it is discovered that randomness on the elevation is rooted in the order on 
the plan. The complexity and richness in randomness on the elevations is created by a simple order 
that rationalized the organization, geometry and structure of flat units on the plan. For the design to 
proceed, the focus is on the translation process of plan to elevation.Through working with parametric 
3D modelling, relations of plan and elevations can be studied instantly. 
thesis statement 
my interest is about randomness that has an underlying order 
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Gifu Apartment Block, Kazuyo Sejima, japan, 2000 
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elevation = expression of flat unit variations 
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module repetition 
each module of 2800 x 7275 mm is repeated for 24 times, and square module of 7275 x 7275 mm at the 
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grid division 
grid lines are formed by basic modules, and also setting back on both long sides from the building profile. 
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public access and internal circulation 
public access and internal circulation are on two opposite sides of the building parallely, separated by the flat units in between, external 
staircases are attached to the public corridor, while internal staircases are located inside the veranda in the flats. 
醒 
structure for units separation 
load bearing walls fo「flat units separation are placed parallely with each other, and do not extend to the public access co「「idor 
structure for units subdivision 
apart from the structural walls that separate the units, there are further differentiation in the subdividing walls inside each flat 
l/lilll IliilN iiniih 
distance of units separating walls indicates the nature of the flat unit, whether a single story or double story unit for shorter distance 
between two separating walls, the interna! staircase represents the unit having another story on above or below floor. 
Units Geometric Configuration 
major unit 
\ \ \ 
minor unit \ \ 
• 
+ 2 a 
•H 
Since the planning of the flats is divided into modules, there are major units and minor units observed. Major units are units formed by 
4-5 modules, while minor units are units formed by 1-2 modules. For the major units, they can already form a flat unit which has basic 
room requirements. However, to make more variations, they are combined with minor units to form a double storey unit. From the 
observations, it appears that there is a limitation in the total number of modules in a flat which is maximum of 6 modules. 
Units Variations 
sinlge storey unit 
deduct 
IT Ki I T KL IK TI 
flip 
modify 
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family: storage, sitting platform 
Through the observation and analysis of different flat units, it is believe that the major 
unit of 5 modules was the basic foundation for all flat variations. It has a kitchen and 
a terrace, two bedrooms as a combo, and a Japanese tatami room. The kitchen 
and terrace is sometimes separated and sometimes just side by side, while the two 
bedrooms are always next to each other, forming a pair. Variations of 5-module units 
are formed by flipping the basic unit or slightly modify the sequence of rooms. If we 
look at the plan of 4-nnodule unit, and 6-nnodule unit, we can easily spot out the 
presence of the Japanese tatami room. It acts as an optional room to add or deduct. 
This is related to the new style of Japanese living.Japanese tatami rooms is transformed 
to a storage place or separate multi-purpose rooms, from a place of gathering for family 
or guests in the old tradition. 



















For the double storey units, there are four main types, L-type, DL-type,T-type and S-type.And they can 
be further transformed to different variations by same operations as that of 5-module units, i.e. flip, 
deduct, or modify. So they can further distinguished into two sub-types, e.g. L-type where the double 
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nodify 
FortheT-type, it can be further differentiated as UT-type or DT-type. UT-types means the minor unit is added above the major unit, while 
DT-type means the opposite. DT-type actually doesn't exist in Gifu Kitagata Apartment, however, it can be developed from the basic 
5-module unit Maybe it is possible to be a new variation in this case study too. 
RS 
modify 
At first I define the minor units as 1-2 modules, however, a exceptional case appears in the actual Gifu Kitagata Apartment where 
among 107 units, there are two units that is composed by 3 modules with 3 modules on above floor. I noted this as a special case 
because number of this flat is comparatively much lower than the others.This will be further explained in the following chapter of units 
composition. 
Units Composition studied elevation 
z z 















To better understand the random composition of flat units variations, I tried to write a script using the software! ArchiCAD, 
to model the elevations. It is a process of deconstructing and reconstructing the elevations of Gifu Kitagata Apartment As 
a generative tool, the script can give many variations based on the same principle. By writting the script, it helps me to filter 
out irrelevant issues and concentrate on the abstract form of the units, so to discover the hidden logic in the elevations.The 
result that generated from the script hence shows the understanding of the hidden logic, and provide possibilities to further 
explorations. 
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minor unit insertion 
axis XI X2 
length 
X3 X4 X5 




axis = service access 
length = 
+ buffer space x2 
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rules to form a unit 
+ 2 
alignment restriction 
No alignment of more than two minor units No alignment of minor units on the 
axis XI X2 X3 X4 X5 
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From the diagram on the top, I notice that the blue dashed block can have two access points to the service core, while all the other block 
only has one access.The access points to the service axis means to have a toilet in the flat If this blue block can have two toilets, that means 
there is one other block which lose its chance to have a toilet to form a flat unit I suspect this is not natural and contradicted with my 
intrepreted logic. And I notice that next to i t there are two S-type units formed by 3 modules + 3 modules, which is an exceptional case. 
So I think maybe the designer wanted to achieve something, so they made it in this way to fulfil the need. And the difference I noticed that 
is the number of flats, it is decreased by one in this case, compared to the assumed diagram on the left page. 
21 





elevation = expression of programmes of rooms 
Durango Housing 


















































No.mad arquitectos, Spain, 2005 
Unit Typologies 
2 major types - Facing one or two orientations 
I bedroom/ 2 bedrooms/ 3 bedrooms 
with kitchen(K), bathrooom(B) [complusor/ 
and storage(S), dressing room(D)丨 second bathrooom(E 
1 
••-
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Durango Housing 







Plan to Elevation 
• 
A Typical Slab Block in 
Wo Che Estate 
no. of floors 12 
no. of households approx. 192 
flat unit area 27.1 - 58.2 sqm 
A Typical Tower in 
Wo Che Estate 
no. of floors 2 0 - 2 3 
no. of households approx. 360 
flat unit area 
1 
27.1 - 58.2 sqm 
38 
Research on Hong Kong Housing 
Average Living Space per tenant 
in 2008 Statistics, Housing Authority 
12.4 sqm 
t t 
12.4 sqm • … 
24.8 sqm 
S 
37.2 sqm M 
49.6 sqm 
62.0 sqm . … L 
A Additional floors due to updated flat area calaulation 
based on new average living space requirement 
^ Z , 12.4 sqm S 
树 眷 37.2 sqm M 
f f m 62.0 sqm L 
V 
jrr 
26m -、> “ 26m 
40 
Elevation projected from plan 
Organization in S, M, L units 
Flat Size and No. of S, M, L Flats 
Vertical Lift Core 
Public Circulation 
Vertical Service Zone for toilet, kitchen 
Double height living room 
HUMAN BRAIN 
Open Space 
Facing two different orientations 
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script as the tool to explore 
COMPOSITION 
Abstraction of perception from the building 
Focus on geometric form of unit formation 
Generate the model in variations 
LIBRARY 
•••• d e s i g n 
HOUSING 
Large quantity of residential units. 
Less specified function space design. 
Individual units with suitable complexity. 
Composition of units and major public space. 
Methodology 
Methodology 
Parametric modelling will be used as a research tool to study the composition of varied flat units. It is a generative tool, so it has the ability 
to reproduce. In the process of transforming the architectural model by a script-writing method. I take the advantage of understanding 
the units composition as a purely geometric form compositon. By abstracting the units composition process, and be limited to read flat 
units as forms, one can find the hidden logic within a complex composition.The working method of parametric modelling is therefore a 
reconstructing tool, to build the architectural model, and after that we can explore many variations from it by different parameters. 
In the design phase, parametric modelling is also a suitable tool to handle large numbers of units, and to explore the composition of flat 
units in various ways. 
My interest is about randomness that has 
an underlying order. While looking for 
this aspect in architecture, it is discovered 
that randomness on the elevation is 
rooted in the order on the plan. The 
complexity and richness in randomness 
on the elevations can be generated by 
a simple order on the plan. Through 
inviting and controlling the randomness 
in a parametric 3D modelling tool -
GDL script (Geometric Description 
Language), the design results in a wide 
range of variations. By this command-
based scripting model, not only mass 
production is allowed in a simple way but 
also uniqueness and individuality in single 
units are provided. 
script example: 
for i = 1 to showAns 
if f r a ( i / 2 ) > 0 then 
！ odd n u m b e r 
else 
e n d i f 
n = ( i n t ( i / 2 ) ) * 4 
！ even n u m b e r 
p r i n t "answer' n 
n e x t 
E N D 
design 
showAns 2 0 0 
1 , : ！, 5 , 4 , 9 , 6 , 1 3 , 8 , 1 7 , 1 0 , 2 1 , 1 2 , r 2 5 , 1 4 , 2 9 , 1 6 , 3 3 , 1 8 , 3 7 , 2 0 
4 1 , 2 2 , A 2 4 , 4 9 , 2 6 , 5 3 , 2 8 , 5 7 , 3 0 , 6 1 , 3 2 , 6 5 , 3 4 , 6 9 , 
3 6 , 7 3 , 3 8 , 
7 7 , 4 0 , E } 1 , 4 2 , 8 5 , 4 4 , 8 9 , 4 6 , 9 3 , 4 8 , 91 r 5 0 , 1 0 1 , 5 2 , 1 0 9 ,5 6 , 1 1 3 , 
5 8 , 1 1 7 , 6 0 , 1 2 1 , 6 2 , 1 2 5 , 6 4 , 1 2 9 , 6 6 , 1 3 3 , ’ 6 8 , 1 3 7 , 10, 1 4 1 , 12, 1 2 5 , 
7 4 , 1 2 9 , 7 6 , 1 5 3 , 7 8 , 1 5 7 , 8 0 , 1 6 1 , 8 2 , 1 6 5 , r 8 4 , 1 6 9 , 8 6 , 1 7 3 , 8 8 , 111, 
9 0 , 1 8 1 , 9 2 , 1 8 5 , 9 4 , 1 8 9 ； 9 6 , 1 9 3 , 9 8 , 1 9 7 , , 1 0 0 , 2 0 1 , 1 0 2 , 2 0 5 , 1 0 4 , 
2 0 9 , , 1 0 6 , , 2 1 3 , 1 0 8 , 2 1 7 , 1 1 0 , 2 2 1 , 1 1 2 , 
2 2 5 , , 1 1 4 ,229 ,116, 2 3 3 , 1 1 8 , 
2 3 7 , , 1 2 0 , , 2 4 1 , 1 2 2 , 2 4 5 , 1 2 4 , 2 4 9 , 1 2 6 , 
2 5 3 , , 1 2 8 , 2 5 7 , 1 3 0 , 2 6 1 , 1 3 2 , 
2 6 5 , r 1 3 4 , ’ 2 6 9 , 1 3 6 , 2 7 3 , 1 3 8 , 2 7 7 , 
1 4 0 , 281, , 1 4 2 , 2 8 5 , 1 4 4 , 2 8 9 , 1 4 6 , 
2 9 3 , . 1 4 8 , , 2 9 7 , 1 5 0 , 3 0 1 , 1 5 2 , 3 0 5 , 
1 5 4 ： 3 0 9 , , 1 5 6 , 3 1 3 , 1 5 8 , 3 1 7 , 1 6 0 , 
3 2 1 , r 1 6 2 , , 3 2 5 , 1 6 4 , 3 2 9 , 1 6 6 , 
3 3 3 , 1 6 8 , 337, ’ 1 7 0 , 3 4 1 , 1 7 2 , 3 4 5 , 1 7 4 , 
3 4 9 , . 1 7 6 , , 3 5 3 , 1 7 8 , 3 5 7 , 1 8 0 , 
3 6 1 , 1 8 2 , 3 6 5 , , 1 8 4 , 3 6 9 , 1 8 6 , 3 7 3 , 1 8 8 , 
3 7 7 』 r 1 9 0 , , 3 8 1 , 1 9 2 , 3 8 5 , 1 9 4 , 3 8 9 , 1 9 6 , 3 9 3 , , 1 9 8 , 3 9 7 
, 2 0 0 . . • 
GDL script as design tool 
FLATS 
Zoning Concept Structural Order 
Overview 
Generated Randomness 
Using GDL Script modelling, commands are written for 
the library object.The library object is a 3D model. While 
the library object can generate different results in each 
instance. No same results can be found. However their 
variations are constructed in the same basis of order as the 
written script In each instance, randomness is generated 
independently and therefore each instance is a unique case 
of variations. Hence in the exploration and design process, 
it is crucial to control the randomness, i.e. the order given 
to the library object. 
Housing is chosen to demonstrate the idea of randomness 
as a generative order, since it shows demands of flat 
variations and on the other hand it also has structural issues 
as elements of vigorous order 
In the housing design showed now, five consecutive 
floors of the model are illustrated. Different flat types are 
categorized into 3x3 types, regarding their flat sizes and 
their flat typologies. 
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〇 I LOBBY 
Methodology 
RND in Range: 
position and proportion 
FIXED lobby area 
Building 
PARAMETER: 
ID in. wa lka ls fe^ f^nce 
LOBBY 
」\ 
FIXED: lobby area 
r a n d o m： position and proportion 
51 
0 2 STAIRS 
RND in Range: 
direction 
FIXED stair types 
FIXED: 8 stair types 
RANDOM: direction 
I 52 Methodology 
STAIRS 
PARAMETER: 
min. overlapping are; 
















0 3 COMMON SPACE 
54 Methodology 
RND in Range: 
position and width 
FIXED depth 
COMhtO>rSPACE 
PARAMETfij^: ^ ^ ^ 
stmctiral cdi^if^s apd^ 
FIXED: depth 
RANDOM: position and width 

0 4 SERVICES 
RND in Choices: 
4 positions 





tion RANDOM: kitchen and toilet position 
Methodology 
i 
0 5 FLATS 
• • • • • • • 
, • ： T L 
• • ! 1 1 
RND in Range; 
position and dimension 
FIXED structure 
• • • • 
警 i A p I ^ • I
 I 
Methodology 
J i f ! ^ 一 
睡良 _ ! PARAMETER: 
！ s e r v i c e s types and ； 
• 【多贤 quantity, columns pojiti-
； — 
FIXED: structural column 
RANDOM: balcony and flat division 
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Flat Variations 
l l l l i l l l l i ^ l s l 
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68 Flat Variations 
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Type A - balcony attached on one wall 
L : 1,050 - 1,200 sqm 
M: 550 - 900 sqm 
S : 250 - 400 sqm 
Flat Variations 
plan 1:600 
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Type B - b；^:①ny :n ihe mido：^ plan 1:600 
suggested layout plan 1:240 
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Type C - balcony ；n the middle of one side 
74 Flat Variations 
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suggested layout plan 1:240 
75 
shifting lobby and staircase moving around core 
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each flat has unique spatial organization 
I r i l
 lu 
flat variation and individuality 81 
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elevation = expression of flat unit variations 
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